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Serial No. 10/090,144 
Response to Office Action of 6/30/04 

Amendment 

Amendments to the Claims : 

The following list of claims will replace all prior versions of the claims in the application: 

1. {Currently amended) A method of analyzing g e n e expr e ssion , g e n e annotation, and 
sampl e information in a r e lational format supporting managing and retrieving biological data for 
efficient exploration and analysis, the method comprising: 

providing a data warehouse which comprises three distinct databases comprising a gene 
expression database for storing quantitative gene expression measurements for tissues and cell 
lines scr ee n e d using various assays ; a clinical database for storing information sample data on 
bio-samples and donors corresponding to the tissues and cell lines ; and a fragment index 
database for storing information on biological properties for DNA fragments corresponding to 
the tissues and cell lines, wherein the data warehouse is arranged in a relational format ; 

providing a user interface for entry of a first query, wherein the first query comprises a 
first sample set or gene set for which additional information is sought, and wherein the sample 
set comprises a plurality of samples having one or more selected attributes and the gene set 
comprises at least one gene having one or more selected properties; 

receiving a the query r e garding gen e e xpr e ssion of on e or mor e DNA fragm e nts ; 

d e t e rmining th e l e vel of gen e e xpr e ssion of th e on e or more DNA fragm e nts ; 

correlating th e l e v e l of gene expression measurements within the gene expression 
database with the clinical databas e and th e fragm e nt index first sample set or gene set of the first 
query ; and 

displaying at the user interface the r e sults of said corr e lation correlated gene expression 
measurements responsive to the first query . 

2. {Original) The method of claim 1, wherein the data warehouse is constructed in a star 
relational schema. 

3. {Original) The method of claim 1, wherein the data warehouse is constructed in a 
snowflake relational schema. 
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4. (Currently amended) The method of claim 1, wherein the analysis of g e ne e xpr e ssion, 
gen e annotation, and sampl e information furth e r comprises id e ntifying a gene signature analysis 
and the method further comprises analyzing the correlated gene expression measurements to 
identify two seto a present set of DNA fragmentsf-these that are consistently expressed within the 
first sample set or gene set, and an absent set of DNA fragments those that are consistently not 
expressed within the first sample set or gene set . 

5. (Currently amended) The method of claim 4- 4, wherein the analysis of g e n e 
e xpr e ssion, g e n e annotation, and sampl e information furth e r comprises a gene signature 
differential analysis and the method further comprises: 

performing a gene signature analysis for a second sample set or gene set; 

which compar e s comparing the two different gene e xpression signature analysis results; 

and 

d e riv e s identifying four sets of DNA gene fragments comprising : those that ar e in both 
th e first g e n e signatur e 's pr e s e nt g e n e s e t and th e s e cond's abs e nt g e n e s e t, thos e that ar e in both 
th e first g e n e signatur e 's abs e nt g e n e s e t and the s e cond's pr e s e nt g e n e set, thos e that ar e in both 
pr e sent g e n e s e ts, thos e that are in both abs e nt g e ne sets 

a present/absent gene set including fragments that are consistently expressed 
within the first sample set or gene set and consistently not expressed within the second 
sample set or gene set; 

a present/present gene set including fragments that are consistently expressed 
within both the first and second sample set or gene set; 

an absent/absent gene set including fragments that are consistently not expressed 
within both the first and second sample set or gene set; and 

an absent/present gene set including fragments that are consistently not expressed 
within the first sample set or gene set and are consistently expressed within the second 
sample set or gene set . 

6. (Currently amended) The method of claim 1, wherein the analysis of g e n e e xpr e ssion, 
g e n e annotation, and sampl e information furth e r comprises a fold change analysis comprising: 
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calculating mean expression levels for each gene fragment within the first sample set or 
gene set; 

before or after calculating mean expression levels for the first sample set or gene set, 
correlating gene expression measurements with a second query comprising a second sample set 
or gene set; 

calculating mean expression levels of each gene fragment within the second sample set or 
gene set; and 

which quantifi e s the comparing the mean expression levels for the two sample sets or 
gene sets to quantify a change in expression for differentially expressed genes between pairs of 
DNA fragments. 

7. (Currently amended) The method of claim 1, wherein the analysis of g e ne expression, 
g e n e annotation, and sampl e information furth e r comprises an E Northern analysis which that 
identifies DNA fragments with regard to a pair of user-selected percentiles over the values for a 
sample. 

8. (Currently amended) A computer system comprising 

a data warehouse which comprises three distinct databases comprising a gene expression 
database for storing quantitative gene expression measurements for tissues and cell lines 
scr ee ned using various assays ; a clinical database for storing information sample data on bio- 
samples and donors corresponding to the tissues and cell lines ; and a fragment index database for 
storing information on biological properties for DNA fragments corresponding to the tissues and 
cell lines, wherein the data warehouse is arranged in a relational format ; 

a data explorer for accessing and analyzing data in the data warehouse; and 
a user interface capabl e of r e c e iving a in communication with the data explorer for 
entering a first query r e garding g e n e e xpr e ssion of one or mor e DNA fragm e nts , wherein the 
first query comprises a first sample set or gene set for which additional information is sought, 
and wherein the sample set comprises a plurality of samples having one or more selected 
attributes and the gene set comprises at least one gene having one or more selected properties. 
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and for displaying the results of a correlation of the l e v e l of gene expression measurements with 
the clinical database and th e fragm e nt ind e x first sample set or gene set . 

9. (Original) The computer of claim 8, wherein the data warehouse is constructed in a 
star relational schema. 

10. (Original) The computer of claim 8, wherein the data warehouse is constructed in a 
snowflake relational schema. 

1 1 . (Currently amended) The computer of claim 8, wherein the data explorer performs 
analysis of g e ne e xpr e ssion, g e ne annotation, and sampl e information furth e r compris e s 
id e ntifying a gene signature analysis comprising analyzing the correlated gene expression 
measurements to identify two s e ts a present set of DNA fragments^-these that are consistently 
expressed within the first sample set or gene set , and an absent set of DNA fragments thos e that 
are consistently not expressed within the first sample set or gene set . 

12. (Currently amended) The computer of claim & H , wherein the analysis of g e n e 
e xpr e ssion, g e n e annotation, and sampl e information furth e r compris e s data explorer performs a 
gene signature differential analysis comprising: 

performing a gene signature analysis for a second sample set or gene set; 

which compar e s comparing the two different gene e xpr e ssion signature analysis results; 

and 

d e riv e s identifying four sets of DNA gene fragments comprising : thos e that ar e in both 
th e first g e n e signature's pr e s e nt g e n e s e t and th e s e cond's abs e nt g e n e set, thos e that ar e in both 
th e first g e n e signatur e 's abs e nt g e n e set and th e s e cond's pr e s e nt g e n e s e t, thos e that are in both 
pr e s e nt gen e sets, thos e that ar e in both absent g e n e s e ts 

a present/absent gene set including fragments that are consistently expressed 

within the first sample set or gene set and consistently not expressed within the second 

sample set or gene set; 
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a present/present gene set including fragments that are consistently expressed 
within both the first and second sample set or gene set; 

an absent/absent gene set including fragments that are consistently not expressed 
within both the first and second sample set or gene set; and 

an absent/present set including fragments that are consistently not expressed 
within the first sample set or gene set and are consistently expressed within the second 
sample set or gene set . 

13. (Currently amended) The computer of claim 8, wherein the analysis of g e ne 
e xpression, g e n e annotation, and sampl e information furth e r compris e s data explorer performs a 
fold change analysis , comprising: 

calculating mean expression levels for each gene fragment within the first sample set or 
gene set; 

before or after calculating mean expression levels for the first sample set or gene set, 
correlating gene expression measurements with a second query comprising a second sample set 
or gene set; 

calculating mean expression levels of each gene fragment within the second sample set or 
gene set; and 

which quantifi e s th e comparing the mean expression levels for the two sample sets or 
gene sets to quantify a change in expression for differentially expressed genes between pairs of 
DNA fragments. 

14. (Currently amended) The computer of claim 8, wherein the analysis of g e n e 
e xpr e ssion, g e ne annotation, and sampl e information further compris e s data explorer performs an 
E Northern analysis which that identifies DNA fragments with regard to a pair of user-selected 
percentiles over the values for a sample. 

15. (Currently amended) A computer program product comprising a computer-usable 
medium having computer-readable program code embodied thereon relating to a data warehouse 
comprising gene expression data and related information, which comprises a gen e e xpr e ssion 
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databas e for storing quantitative gen e e xpression m e asur e m e nts for tissu e s and c e ll linos 
scr ee n e d using various assays; a clinical databas e for storing information on bio sampl e s and 
donors; and a fragment index for biological prop e rti e s for DNA fragments; the computer 
program product comprising computer-readable program code for effecting the following steps 
within a computing system: 

arranging the data warehouse into three distinct databases comprising a gene expression 
database for storing quantitative gene expression measurements for tissues and cell lines, a 
clinical database for storing sample data on bio-samples and donors corresponding to the tissues 
and cell lines, and a fragment index database for storing information on biological properties for 
DNA fragments corresponding to the tissues and cell lines, wherein the data warehouse is 
arranged in a relational format; 

providing an a user interface for r e c e iving a qu e ry r e garding g e n e e xpr e ssion of on e or 
mor e DNA fragments entry of a first query, wherein the first query comprises a first sample set 
or gene set for which additional information is sought, and wherein the sample set comprises a 
plurality of samples having one or more selected attributes and the gene set comprises at least 
one gene having one or more selected properties ; 

det e rmining th e l e v e l of g e n e e xpr e ssion of th e on e or mor e DNA fragm e nts; 

correlating th e l e v e l of gene expression with measurements within the gene expression 
database clinical databas e and th e fragm e nt S ind e x with the sample set or gene set of the first 
query ; and 

displaying at the user interface the r e sults of said corr e lation correlated gene expression 
measurements responsive to the first query . 

16. (Original) The computer program product of claim 15, wherein the data warehouse 
is constructed in a star relational schema. 

17. (Original) The computer program product of claim 15, wherein the data warehouse 
is constructed in a snowflake relational schema. 
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18. (Currently amended) The computer program product of claim 1 5, wh e r e in th e 
analysis of g e n e e xpr e ssion, g e n e annotation, and sampl e information furth e r compris e s 
id e ntifying further comprising computer-readable program code for effecting a gene signature 
analysis comprising analyzing the correlated gene expression measurements to identify two s e ts 
a present set of DNA fragmentST-feese that are consistently expressed within the first sample set 
or gene set , and an absent set of DNA fragments thos e that are consistently not expressed within 
the first sample set or gene set . 

19. (Currently amended) The method computer program product of claim 15, wh e rein 
th e analysis of g e n e e xpr e ssion, g e n e annotation, and sample information furth e r comprises jJL 
further comprising computer-readable program code for effecting a gene signature differential 
analysis and the method further comprises: 

performing a gene signature analysis for a second sample set or gene set; 

which compar e s comparing the two different gene e xpr e ssion signature analysis results; 

and 

d e riv e s identifying four sets of DNA gene fragments comprising : thos e that ar e in both 
th e first g e n e signatur e 's pr e s e nt gen e s e t and th e second's abs e nt gen e s e t, thos e that are in both 
th e first gen e signatur e 's abs e nt gen e s e t and th e s e cond's pr e s e nt g e n e s e t, thos e that ar e in both 
pr e s e nt g e ne s e ts, thos e that ar e in both abs e nt gen e s e ts 

a present/absent gene set including fragments that are consistently expressed 
within the first sample set or gene set and consistently not expressed within the second 
sample set or gene set; 

a present/present gene set including fragments that are consistently expressed 
within both the first and second sample set or gene set; 

an absent/absent gene set including fragments that are consistently not expressed 
within both the first and second sample set or gene set; and 

an absent/present gene set including fragments that are consistently not expressed 
within the first sample set or gene set and are consistently expressed within the second 
sample set or gene set . 
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20. (Currently amended) The computer program product of claim 15, wh e r e in th e 
analysis of g e n e e xpr e ssion, g e n e annotation, and sampl e information furth e r compris e s further 
comprising computer-readable program code for effecting a fold change analysis comprising: 

calculating mean expression levels for each gene fragment within the first sample set or 
gene set; 

before or after calculating mean expression levels for the first sample set or gene set, 
• correlating gene expression measurements with a second query comprising a second sample set 

or gene set; 

calculating mean expression levels of each gene fragment within the second sample set or 
gene set; and 

which quantifi e s th e comparing the mean expression levels for the two sample sets or 
gene sets to quantify a change in expression for differentially expressed genes between pairs of 
DNA fragments. 

21. (Currently amended) The method of claim 15, wh e r e in th e analysis of gen e 
e xpression, g e n e annotation, and sampl e information furth e r comprises further comprising 
computer-readable program code for effecting an E Northern analysis which that identifies DNA 
fragments with regard to a pair of user-selected percentiles over the values for a sample. 
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